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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 3 
August 2009 has been entered. 

Status of the Claims 

Claims 1-2 and 7-19 are pending wherein claims 8, 13, 15 and 17 are amended 
and claims 3-6 are canceled. 

Status of Previous Objections 

The previous objection to claim 15 because of informalities is withdrawn in view 
of the Applicant's amendment to claim 1 5. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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Claims 7-8 and 12-19 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

In regards to claims 7, 12 and 16, the specification does not provide support for 
the range in the recitation "wherein said high purity hafnium of said sputtering target has 
a residual resistance ratio of at least 120". 

In regards to claims 8, 13 and 17, the specification does not provide support for 
the range in the recitation "wherein said high purity hafnium of said sputtering target has 
a residual resistance ratio of 120 to 200". 

. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 7 and 12 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In regards to claims 7 and 12, the upper limit of the resistance ratio is unclear 
and undefined by the recitation "wherein said high purity hafnium has a residual 
resistance ratio of at least 120". 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2 and 7-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shindo (US 2003/0062261 ). 

In regards to claims 1 -2 and 1 1 , Shindo ('261 ) discloses a high purity hafnium 
metal with minimal impurities (abstract). Shindo ('261) discloses (Example 2) forming a 
4N (99.99%) purity level hafnium metal excluding gas components such as carbon, 
oxygen, and nitrogen [0133]. Oxygen and carbon would be present at levels less than 
500 ppm and forming a sputtering target or thin film and zirconium would 
present at levels of 0.5 weight percent or less ([0064] and claim 7). 

The Examiner notes that the composition disclosed by Shindo ('261) 
overlaps the composition of the instant invention, which is prima facie evidence 
of obviousness. MPEP 2144.05 I. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have selected the claimed 
amount of gas components such as oxygen, carbon, and nitrogen from the 
amounts disclosed by Shindo ('261) because Shindo ('261) discloses the same 
utility throughout the disclosed ranges. 

With respect to the recitation "a sulfur content of 1 0wtppm or less, a 
phosphorus content of 10wtppm or less, and a zirconium content of 0.1 wt% or 
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less" as in claims 1-2, the Examiner notes that purer forms of known products 
may be patentable, but the mere purity of a product alone does not render the 
product unobvious. MPEP 2144.04 (VII). 

With respect to the amended transitional term "consisting" in claim 2, the 
Examiner notes that the products disclosed by Shindo ('261) does not require elements 
in addition to hafnium. Therefore, Shindo ('261) meets the claim. 

With respect to the recitations "wherein said high purity hafnium of said 
sputtering target has a residual resistance ratio of at least 120" of claims 7, 12 and 16, 
"wherein said high purity hafnium of said sputtering target has a residual resistance ratio 
of 120 to 200" of claims 8, 13 and 17, and "wherein said oxygen content is 10wtppm or 
less" of claims 9, 1 4 and 1 8, Shindo ('261 ) discloses that oxygen would be reduced to 
500 ppm or less [0064]. Therefore the recited residual resistance ratio would be 
expected. MPEP 2112.01 I. 

With respect to the recitation "wherein said sputtering target has a body 
produced by subjecting a hafnium raw material to electron beam melting to form a 
hafnium ingot, subjecting the ingot to deoxidation with molten salt, and forming a 
sputtering target from the ingot after said deoxidation" of claim 10, the Examiner notes 
that the claims are drawn to a product and not a process. Even though product-by- 
process claims are limited by and defined by the process, determination of patentability 
is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
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product was made by a different process. 

With respect to the recitation "wherein said thin film a sputtered thin film 
produced by subjecting a hafnium raw material to electron beam melting to form a 
hafnium ingot, subjecting the ingot to deoxidation with molten salt, forming a 
sputtering target from the ingot after said deoxidation, and depositing said thin film on 
the substrate by performing sputtering with the sputtering target" of claim 15, the 
Examiner notes that the claims are drawn to a product and not a process. Even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process. 

With respect to the recitation "wherein said high purity hafnium is produced by 
subjecting a hafnium raw material to electron beam melting to form a hafnium ingot and 
subjecting the ingot to deoxidation with molten salt" as in claim 19, the Examiner notes 
that the claims are drawn to a product and not a process. Even though product-by- 
process claims are limited by and defined by the process, determination of patentability 
is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process. 
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Claims 1-2, 7-10 and 16-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the ASM Handbook Volume 2. 

In regards to claims 1-2, the ASM Handbook Volume 2 discloses (pg. 
1094, col. 2) purifying metals such as hafnium to a purity approaching 99.999% 
by chemical vapor deposition when a low-iron starting material would be used. 
The ASM Handbook further discloses that if the proper temperature is 
maintained, oxygen, nitrogen, hydrogen, carbon, and other typical metal 
impurities would not be carried over. 

The Examiner notes that the purity of the hafnium disclosed by the ASM 
Handbook Volume 2 overlaps the purity of the instant invention, which is prima 
facie evidence of obviousness. MPEP 2144.05 I. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have 
selected the claimed hafnium purity from the hafnium purity disclosed by the 
ASM Handbook Volume 2 because the ASM Handbook Volume 2 discloses the 
same utility throughout the disclosed range. 

With respect to the recitation "A sputtering target or thin film, comprising a 
sputtering target or thin film formed of high purity hafnium", the Examiner notes 
that although the ASM Handbook Volume 2 does not specify the size of the 
hafnium metal, "a sputtering target or thin film" is not defined to exclude any 
specific size or shape of metal. Furthermore, changing the size/proportion of the 
hafnium metal would not patentably distinguish over the prior art. MPEP 2144.04 
(IV). 
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With respect to the amended transitional term "consisting" in claim 2, the 
Examiner notes that the ASM Handbook Volume 2 does not require elements 
in addition to hafnium. Therefore, the ASM Handbook Volume 2 meets the claim. 

With respect to the recitations "wherein said high purity hafnium of said 
sputtering target has a residual resistance ratio of at least 120" of claims 7 and 16, 
"wherein said high purity hafnium of said sputtering target has a residual resistance ratio 
of 120 to 200" of claims 8 and 17, and "wherein said oxygen content is 10wtppm or 
less" of claims 9 and 1 8, the ASM Handbook Volume 2 discloses (pg. 1 094, col. 2) 
discloses that oxygen would not be carried over. Therefore the recited residual 
resistance ratio would be expected. MPEP 2112.01 I. 

With respect to the recitation "wherein said sputtering target has a body 
produced by subjecting a hafnium raw material to electron beam melting to form a 
hafnium ingot, subjecting the ingot to deoxidation with molten salt, and forming a 
sputtering target from the ingot after said deoxidation" of claim 10, the Examiner notes 
that the claims are drawn to a product and not a process. Even though product-by- 
process claims are limited by and defined by the process, determination of patentability 
is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process. 

With respect to the recitation "wherein said high purity hafnium is produced by 
subjecting a hafnium raw material to electron beam melting to form a hafnium ingot and 
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subjecting the ingot to deoxidation with molten salt" as in claim 19, the Examiner notes 
that the claims are drawn to a product and not a process. Even though product-by- 
process claims are limited by and defined by the process, determination of patentability 
is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process. 

Response to Arguments 

Applicant's arguments filed 3 August 2009 have been fully considered but they 
are not persuasive. 

First, the Applicant primarily argues that the unmet need at the time of the 
invention for hafnium materials having a high residual resistance ratio, which Applicant 
points out is discussed at lines 1-4 of page 3, lines 19-21 of page 4 and line 33 of page 
5 to line 2 of page 6 and points to Examples 1 to 3 at lines 4-9 of page 9 where the 
residual resistance ratio values for Examples 1 to 3 are 200, 120 and 190 and argues 
that resistance ratio values of 200, 120 and 190 are considered high. 

In response, the Examiner is not contending whether or not residual resistance 
ratio values of 200, 120, and 190 are considered to be high. The Examiner is 
contending that there is inadequate support for the claimed ranges of "a residual 
resistance ratio of at least 120" and "a residual resistance ratio of 120 to 200" and this 
position is based on the lack of support for the ranges as claimed. 
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Second, the Applicant primarily argues that there is nothing indefinite about a 
limitation requiring "at least 120" because the limitation particularly points out and 
distinctly requires a hafnium material having a residual resistance ratio of at least 120. 
Thus, a hafnium material having a residual resistance ratio of 120 or more is covered by 
the claim and a hafnium material having a residual resistance ratio of less than 120 is 
not covered by the claim. The Applicant further argues that the absence of an upper 
limit does not render such a mathematical limitation indefinite because if a hafnium 
material has a residual resistance of 120 or more then the limitation is met and if a 
hafnium material has a residual resistance of less than 120 then the limitation is not 
met. 

In response, the Examiner notes that in the claims, the Applicant is to particularly 
point out and distinctly claim the subject matter which the applicant regards as his 
invention. Since Applicant has not distinctly assigned an upper limit to "a residual 
resistance ratio of at least 120", the claims having this recitation are therefore indefinite. 

Third, the Applicant primarily argues that a proper interpretation of the "content of 
impurities" in the hafnium material is less than 100 ppm in Shindo ('261). However, this 
specifically excludes zirconium and gas components from consideration as impurities. 
Thus, the claim does not disclose that oxygen would be present at levels of less than 
100 ppm, but rather discloses that oxygen is excluded from the purity determination. 
The Applicant further argues that Shindo ('261 ) teaches one of ordinary skill in the art 
that a large quantity of zirconium is contained in hafnium, that the separation and 
refinement between the two is difficult, and that the presence of zirconium "may be 
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disregarded since the purpose of use of the respective materials will not hinder overall 
purpose thereof. 

In response, Shindo ('261 ) discloses that the content of gas components such as 
oxygen and carbon is 500 ppm or less [0064]. Although it may be difficult to reduce the 
amount of zirconium in high purity hafnium, Shindo ('261) reduces it to 0.5 weight 
percent or less [0065]. Additionally, forming purer forms of known products may be 
patentable, but the mere purity of a product alone does not render the product 
unobvious. MPEP 2144.04 (VII). 

Fourth, the Applicant primarily argues that electron beam melting is described in 
Shindo ('261 ), but only requires the oxygen content to be at a level of about 500wtppm. 
The Applicant further argues that the oxygen content is not considered to be overly 
important in Shindo ('261 ); one Example shows the oxygen content to be 120 wtppm 
after electron beam furnace melting and another Example does not even bother to list 
oxygen. The Applicant further argues that the present application discloses the use of 
electron beam melting followed by deoxidation treatment with molten salt to produce a 
hafnium material wherein the oxygen content in Examples 1, 2 and 3 are less than 
10wtppm, 20wtppm, and less than 10wtppm. 

In response, the Examiner notes that in Example 2 of Shindo ('261), since 
the content of oxygen is not provided, but the content of other impurities such as 
phosphorus and sulfur are present (See Table 4) and zirconium is present at 2400 ppm, 
it can be assumed that oxygen is not present in the final product. Oxygen was present 
(500 ppm) in the hafnium sponge starting material (See Table 3). The amount of oxygen 
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present in the final product would depend upon how much oxygen is present the 
starting material. Further, the Examiner notes that claims are drawn to a product and 
not a process. MPEP 21 1 3. 

Fifth, the Applicant primarily argues that the requirement of oxygen content being 
40 ppm or less as required by the claims of the present application is critical and 
provides unexpected result relative to the teachings provided to one of ordinary skill in 
the art by Shindo ('261). 

In response, the Examiner notes that Shindo ('261) discloses that the content of 
gas components such as oxygen and carbon is 500 ppm or less [0064]. To establish 
unexpected results over a claimed range, applicants should compare a sufficient 
number of tests both inside and outside the claimed range to show the criticality 
of the claimed range. MPEP 716.02(d)(ll). The Applicant has not provided data showing 
the criticality of the 40 ppm or less of oxygen limitation. 

Sixth, the Applicant points to the second and third paragraphs of the section of 
the ASM Handbook titled "Chemical Vapor Deposition" column 2 through column 3 of 
page 1094 which read: 

"One of the more popular of the chemical vapor deposition processes is the iodide 
process, which has been used extensively to purify titanium, zirconium, and chromium". 

and 

"Chromium has been purified to its highest state to date by this method. Only iron is 
carried over with these metals to a significant extent. Thus, if a low-iron starting metal is 
used, the condensed vapor will approach a purity of 99.999%." 

and argues that the "approach a purity level of 99.999%" statement of the reference 
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refers specifically to chromium, not hafnium and the only metals that could possibly be 
included in "these metals" are titanium, zirconium and chromium which are the subject 
of this particular paragraph. This statement is not made with respect to hafnium and it is 
simply unfair to misread this statement otherwise. 

In response, the Examiner notes that hafnium would be a low-iron starting metal 
and thus purification of hafnium via chemical vapor deposition would provide a purity 
level of 99.999% and with careful temperature control the oxygen, nitrogen, hydrogen, 
carbon and most metallic impurities will not be included in the purified hafnium. 

Seventh, the Applicant primarily argues that Tables 1 to 3 of the "Chemical Vapor 
Deposition" section of the ASM Handbook do not include hafnium within the metal 
samples produced and tested, Table 2 (pg. 1096) lists hafnium only as an "impurity 
element" within other metal samples, and Table 2 identifies a purified zirconium sample 
having 200 ppm by weight of oxygen content. 

In response, although the Tables in the "Chemical Vapor Deposition" section of 
the ASM Handbook do not include hafnium, disclosed examples and preferred 
embodiments do not constitute a teaching away from a broader disclosure or 
non-preferred embodiments. MPEP 2123 II. Additionally, although the Examiner 
acknowledges that the zirconium in Table 2 has 200 ppm by weight oxygen, the 
zirconium in Table 2 was not purified by chemical vapor deposition, but chemical vapor 
deposition was used to purify chromium according to Table 2 wherein the oxygen 
content is less than 10 ppm. Since hafnium would be a low-iron starting metal 
and thus purification of hafnium via chemical vapor deposition would provide a purity 
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level of 99.999% and with careful temperature control the oxygen, nitrogen, hydrogen, 
carbon and most metallic impurities will not be included in the purified hafnium. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessee Roe whose telephone number is (571)272-5938. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:00 
AM -4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on (571) 272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1793 
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